Objectives: To investigate how changes in service delivery within the radiology department of an acute district general hospital optimized imaging services for patients and referrers through a strong emphasis on teamworking.
Methods:
Data related to service delivery was collected for three consecutive years and interrogated by imaging modality and reporting practitioner (radiologist, reporting radiographer, sonographer) to explore how workload had changed over the cycle.
Results:
Departmental activity demonstrated consistent increases, both overall The introduction of radiographer reporting and implementation of the four tiered job structure, from assistant practitioners to consultant radiographers, has aided radiology departments to meet these ever increasing demands in a patient focused and efficient manner through the appropriate use of skill mix (10). Radiographer practice and their contribution to patient care are often driven by local service demands, with many varied and excellent examples occurring across the United Kingdom (11) (12) (13) . Presented here, as a case study, is the model of service delivery implemented in the radiology department of an acute district hospital.
The Homerton University Hospital serves a diverse population of 246,000, with 51,500 in-patient, 272,300 out-patient, and 119,800 emergency attendances and 13,990 neonatal intensive care bed days in 2012/13 (14). Radiology provides general x-ray, ultrasound (US), fluoroscopy, computed tomography (CT), magnetic resonance imaging (MRI) and mammography services to hospital and community patients with a combined workforce of 91 full time equivalent (FTE) staff.
The aim of this study was to explore the role that multidisciplinary team working can have on patient care; how service delivery responds to increasing demands, trends in waiting and report turnaround times, to identify novel examples of best practice, while ensuring that a safe service is provided.
Methods
The structure and characteristics of the department were outlined. Departmental staff numbers and profile (profession and grade) was determined through workforce analysis. Significant landmark events; installation of new equipment, patient pathway redesigns and introduction of novel services, were highlighted at service review conducted at the end of the audit cycle. Key measures of department performance were identified and agreed at the commencement of the audit cycle, with changes implemented in response to clinician and patient need.
Monthly departmental activity data was collated from the radiology information system for three consecutive years (April 2010 -March 2013) from regular service evaluation reports generated by the Information Management department. 
Results

Activity
Departmental activity demonstrated consecutive year on year increases (117,520 -133,149 examinations) over the study period, most pronounced in the crosssectional areas with MRI and CT producing the largest percentage increase in workload (Table 1) .
Workload by Professional Group
The proportion of examinations performed/interpreted by each professional group were identified ( Table 2 ). The radiology department employs advanced radiographer practitioners who provide definitive reports (9) for CT head and MRI lumbar spine examinations. However, the vast majority (>99%) of these examinations were interpreted by radiologists. Sonographers and a consultant musculoskeletal (MSK) physiotherapist reported just over half of all non-obstetric ultrasound examinations for each of the three years. There was a steady increase in the proportion of x-ray examinations interpreted by reporting radiographers, increasing from 49% in year 1
to 59% in year 3. Analysis of x-ray examination type revealed that this rise was driven largely by an increase in the number of chest and abdominal x-rays interpreted by reporting radiographers, especially in-patient examinations (Table 3 and Figure 1 and 2).
Waiting times
Data analysis on modality waiting times and report turnaround times was conducted with one-way multivariate analysis of variance ( demonstrated a significant reduction in RTAT (71 to 47 hours, p=0.01). Conversely, the RTAT data for x-rays demonstrated a reverse trend when compared to the overall improvement for the department. The average x-ray RTAT for the study period showed a highly significant increase (p=0.001) overall (years 1-3), driven by an increase between years 2 and 3 (average time 41 to 71 hours, p=0.001).
Radiology Discrepancies
Analysis of the ultrasound and plain imaging cases from the departmental monthly discrepancy meeting was performed, in line with best practice recommendations (7, 9, 19) , to ensure that patient safety has been maintained with radiographer image interpretation. Data was available for two of the three study years (Years 2 and 3, 2011/12 & 2012/13) and was interrogated for reporting practitioner, examination type, discrepancy type (cognitive or perceptual) and discrepancy grade. The discrepancies were graded by consensus at the monthly meetings (20) and followed
Royal College of Radiologists guidance (19).
Ultrasound produced four total discrepancies in the study period; one registrar (grade 4), two consultant (grades 4 and 5) and one sonographer (grade 3). No further analysis was performed due to the small number of cases.
Statistical analysis was conducted for plain imaging discrepancies using a chisquared or Fisher's exact test where appropriate and weighted by the proportion of examinations interpreted by each professional group. Chest x-rays were the most common source of discordant reports (31 of 51 differences, 61%). When analysed by professional group, consultant radiologists produced the majority of the discrepant chest x-ray interpretations (22 of 31, 71%). After adjustment for the number of cases reported, chest x-ray reports by consultant radiologists gave rise to the most departmental discrepancies (Fisher's exact test, p=0.001). Service and pathway redesign
Retrospective review identified several pathway re-designs and novel initiatives which improved the service delivered by radiology. In response to increased activity and in order to reduce waiting and RTAT, the work pattern of the consultant radiologists was altered. Previously, when a consultant had been on leave, the allocated CT or US list was cancelled with only emergency/urgent cover provided. In order to maximise the use of high value in demand technologies a rolling rota was implemented with consultants' cross-covering lists. The system of assigning crosssectional reporting was also changed at this time; instead of all cases from a session being assigned to the supervising radiologist the cases were allocated throughout the week according to their individual job plans. Each radiologist has a monthly allocation based on individual job plan (number of MRI professional activity sessions) and days in attendance. This system has meant that MRI lists are booked by clinical priority not consultant availability and has also contributed to the decrease in report turnaround time as cases were assigned continuously rather than 'en masse' several times a week. Increased capacity for CT, MRI and US was also gained by extending the routine hours provided. The continuously high demand for US had meant that evening lists had been a regular feature for several years. An alteration in nonmedical employment contracts provided the flexibility for both CT and MRI to offer an extended service. This initiative, offered on a flexible basis, has enabled waiting times to be kept to a minimum while offering appointment times that are convenient to patients with Saturday (MRI) and Sunday (CT) appointments available.
In 
